Expression and evolution of the phosphoinositide-specific phospholipase C gene family in Arabidopsis thaliana.
Phosphoinositide-specific phospholipase C cleaves the substrate phosphatidylinositol 4,5-bisphosphate and generates inositol 1,4,5-trisphosphate and 1,2-diacylglycerol, both of which are second messengers in the phosphoinositide signal transduction pathways operative in animal cells. Five PI-PLC isoforms, beta, gamma, delta, epsilon and zeta, have been identified in mammals. Plant PI-PLCs are structurally close to the mammalian PI-PLC-zeta isoform. The Arabidopsis genome contains nine AtPLC genes. Expression patterns of all nine genes in different organs and in response to various environmental stimuli were studied by applying a quantitative RT-PCR approach. Multiple members of the gene family were differentially expressed in Arabidopsis organs, suggesting putative roles for this enzyme in plant development, including tissue and organ differentiation. This study also shows that a majority of the AtPLC genes are induced in response to various environmental stimuli, including cold, salt, nutrients Murashige-Skoog salts, dehydration, and the plant hormone abscisic acid. Results of this and previous studies strongly suggest that transcriptional activation of the PI-PLC gene family is important for adapting plants to stress environments. Expression patterns and phylogenetic relationships indicates that AtPLC gene members probably evolved through multiple rounds of gene duplication events, with AtPLC4 and AtPLC5 and AtPLC8 and AtPLC9 being duplicated in tandem in recent times.